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TRANSLATION 


. Direct experimental study of space goes on. Cn October '4, 1959, 
the Soviet Union successfully launched the third space rocket, the purpose 
of which was to resolve a number of oroblerns in the study of cosmic space and 
to obtain photographs of the hidden side of the moon and of its edge zones. 

As exactly calculated, the automatic interolanetary station, which had been 
specially developed for photographing the hidden side of the moon, passed at 
• close distance from the moon, went around it and took photographs of the 
moon disc, invisible from the earth, in accordance with the preset program. 
With the aid of television apparatus, pictures of the moon were transmitted 
from the interplanetary s^^ation, from distances exceeding several hundred 
thousands kilometers, when a command was given from the eai'th. 

A new era has been initiated in tfie history of astronomy; it has 
been proved that? it is possible to study not only the physical parameters of 
cosmic space and various radiations of heavenly bodies without any obstacles, 
which are inavoidable when observations aro made from tlie surface of the earth, 
but also to take close range pliotographs of the planets. Astronomers no longer 
will have to wait 15 to 17 years for the occurrence of the time of great opposi 
tion of Mars, when the distance between Mars and tin; paitli is reduced to 56 to 
60 millions of kilometers. Mow, it is no3siblc,in principle, to deliver instru- 
ments within a short range of planets in or('er to take photographs of their sur- 
faces. 
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Man is no longer chained down to the earth. Due to the efforts of 
the Soviet people, our generation became contemporary to interplanetary flights. 

.At the third session of the Supreme Soviet of the U.S.S.R., 

N. S. Khrushchev made the following statement from the rostrum with regard to 
this unmatched achievement of the Soviet science* "'/<hy shouldn't we be happy, 
why shouldn't we be proud of such achievements of the Soviet people as the suc- 
cessful launching of the three space rockets, over a period of one year, 1559 , 
which achievements aroused the admiration of the entire world. The entire 

Soviet people glorifies men of science and labor who blazed the trail into 

space”. 

From the .time of Galileo and Newton, who laid the foundation of con- 
temporary natural sciences, the science has won many outstanding victories. 

Among them are the prediction of existence and discovery of new planets of the 
solar system Neptune and Pluto. But it is only in our time that first artifi- 
cial heavenly bodies in the world, satellites of the earth and sun, have been 
created by the efforts of the Soviet people; that the first flight, in the his- 
tory of man, was made from one heavenly body to another; that remarkable inves- 
tigations of cosmic space have been made. Launching of the first Soviet arti- 
ficial satellites of the earth and cosmic rockets alone has given the science 
a number of discoveries of world significance; discovery of external radiation 
belt and the current ring around the earth outside of the ionosphere; sending 
a living organism into space; obtaining new data on the structure of the mag- 
netic field of the earth; the discovery that the moon does not have an appre- 
ciable magnetic field and radiation belts around it; determination of the 

density of interplanetary gas; obtaining the first ohotograohs of tli« hidden 
side of the moon. 
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The present edition of the Academy of Sciences of the U.S.S.P. 

Is the first publication of results of tentative study of ohotographs of 
the. hidden side of the moon taken by the automatic interplanetary station. 

The investigation of these materials proceeds and soon the Academy of 
Sciences of the U.S.S.R, will publish a scientific paper contain-ing the 
obtained photographs, the description of formations present on the hidden 

side of the moor, methods of determination of the nature of these formations 
and other data. 

The scientists of the Soviet Union hope that the publication of 
materials on taking photographs of the hidden side of the moon will stimu- 
late the further progress of science on the way to conquest of the 
universe. Signed by the Pr'^sident of Academy of Sciences of the U.S.S.R. 
Academician A, N, Nesmeyanov. 

INTRODUCTION 

On the Fourth of October 1959, the Soviet Union successfully launched 
the third cosmic rocket. The purpose of this launching was to resolve a num- 
ber of problems in the study of cosmic space. The most important of these 
problems was obtaining of photographs of the lunar surface. Photographs of 
that part of the surface, which cannot be observed from the earth due to 
peculiarities in the movement of the moon, and also that portion of the sur- 
face, which is visible at s,uch small angles that it cannot be studied with 
any validity, were of a particular scientific importance. 

A special automatic interplanetary station was developed for 
the detailed study of cosmic space and for obtaining photographs of the moon. 
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Thls station was placed into orbit, rounding the morn, with the aid a multi- 
stage rocket. Precisely as calculated, the automatic interplanetary station 
passed within several tliousand kilometers from the moon, changing its. direction 
due to gravitati on of the rnoon* This made it possible to secure *3 trajectory 
of flight convenient both for photographing the hidden side of the moon and 
for transmitting scientific information to the earth. 

Launching of the third cosmic rocket and putting the automatic inter- 
planetary station into specified orbit called for the solution of a number of 
new scientific and engineering problems. A powerful multistage rocket, dis- 
tinguished by high degree of design, was used for launching the interplanetary 
station. This rocket was equipped with powerful engines operating on high- 
calory fuel. Specified characteristics of the rocket flight at the end of 
initial acceleration was assured by a precision guidance system. Scientific 
investigations carried out with the aid of automatic interplanetary station 
made it possible to obtain a considerable amount of materials which at the 
present time are being processed. Photooraphs of the hidden side, of the moon 
have been obtained. 

iNSTRIl'.ENTATirN CT THc AUTTMATIC 
INTERPLANETARY STATION 

The automatic Interplanetary station is a space flying apparatus 
equipped with a complex array of electronic, photo-television and scientific 
apparatus, a special orientation system, programming devices controlling the 
operations of apparatus carried by the station, the system of automatic con- 
trol of temperature within the station^ and sources of eleciric power. 
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The electronic apoar;itus, carried by the station, vas used to 
measure the parameters of the station orbit, to transmit televised and tele- 
metering information to the earth, and also for receiving commands from the 
earth, which control the station apoaratus* 

The photo-television apparatus of the station assured the automatic 
taking of photog'^aphs of the hidden side of the moon, the processing of the 
film and Its preparation for transmission of the image to the earth. 

The array of scientific apparatus, installed aboard the automatic 
interplanetary station, was intended for further investigations of cosmic 
space and space near the moon, which had been started by the first two Soviet 
cosmic rockets. 

All the operations of the apparatus, carried by the station, were 
controlled from the ground by radio and also by autonomous programmed devices 
Installed in the station. Such combined systems make possible the most con- 
venient control of scientific experiments and to obtain information from any 
sectors of the orbit within the radio range of ground observation ooints. 

The specified temperature conditions within the station are main- 
tained by continuously operating automatic system of heat control. By moans 
of this system the heat, given off bv instruments, is dissipated through the 
radiant surface into surrounding cosmic space, 

Thie heat transfer is regulated by shutters, which are installed 

ips. 

outside/ shel 1 , They open the radiant surface when the temperature within 
the station rises up to ■♦25‘^'C. 

The electric cow^r system has autonomous blocks of chemical sources 
for 

of energy which provide power/aop: r tus operating for short oericds of time, 
and also the centrali7ed Mock of buffer chemical baitery. The consumed 


i' ; 
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energy of the f.ff,r b„„ory ,s con,pe„eeted by s..ler sources of dec rlc 

pee-. The epperatus, instaUed the statioo. ge, .he,r poee. through 
exerting and stabilizing devices. 

The autc^aUc interplanetary station is a thin.»aned al.-.ight 
Shan Shaped as a cvlinder „lth spherical ends, inside of . ich instruments 
, and chemical sources of electric „o»or are arranoed. Part of scientific 
.nstruments, antennas and sections of the solar battery are mounted outside 
Of the Shell. The upper end of the shell has a port with a cover which Is 
automatically opened for taking photographs. The port Is locatad »er the 
Objectives of photo cameras and transducers of lunar orientation. The 

Of the orientation system. The controlling »„,ors of this system are 
mounted at the bottom cover. 

TH. maximum transverse dimension of the station is 1200 milli- 
"leters, Us length 1,300 millimeters (without the antennas). 

The system In „t,ich the photo ca^ras were aimed by turning the 
ontire automatic Interplanetary station was recognised as the most efficient sys 
for photographing the moon. The <;v.+<b n 

,, . orientation turned and maintained 

e automatic interolenetary station in a desired direction. 

The system of orientation was switched on after the st tion a V 

str.tion anproached 

Closer to the moon, at the moment when it was arnroTfim-. . 

^ X , . . ooproximotely on the stiaight line 

(between the) sun .and the) moon. At ihis tbe .p 

A , - ^ ^•■■'^sfnct onUho line 

(between the sun ind the'noon. Mhen the- syUvm of ou.nf,,, 

^ onentdtion w/ir cwiichF^d on 

the distance to the mc-on was 60 to 70 ''-,0 i. , 

0 / , 0 Ulometors oeserdi,-,, to cal cul , tions. 

A specially chosen .rajectoay mad, u . 

the r.box'o m^icuted 

pOvilion of the St., ion durinr, orientation. This o.'t.- i li on --c'b it 

-• .4 Lien It poscaihle to 

orient the st;'ition v. resoect 

■' !-na-r cnr.di f.ions when tho station 
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Illurtnated by thr.. bright haavanly bodies, the sue, the moob, end 
the earth. 

The system of orientation consisted of optical and gyroscopic 

pick ups, logical electronic deVces and controlling motors. During Its 

first stage of operation the orientation system first of all stopped the 

free rotation of the automatic Interplanetary station about Its center of 

gravity, .hlch »a- started at the time the last stage of the carrier rocket 
was separated. 

After the rotation had been stopped, the bottom end of the station 
MS aimed at the sun by means of solar pick ups. In this position of the 
station, the optical axes of photo cameras mere directed tomards the moon. 

Aft.r that, the solar orientation pick ups mere turned off by an 

.ppropplat. optical device, In the 'field of vision of »hich the sun and the 

earth could no longer appear again, and the photo cameras of the station 

«re oriented precisely with respect to the moon. A sign.l -the moon Is 

present”, given by an optical device. Initiated the automatic photography. 

The system of oal.nt.tlon assured that the automatic Interplanetary station 

.as continuously aimed at the moon during the entire time of'taking photo- 
graphs. 

After all of the frames were exposed, the orientation system was 
switched off. At the moment It was switched off. the orientation system 
imparted the ordered rotatlo, with a definite angular velocity to the auto- 
matic interplanetary station. The velocity was chosen such that, on the 
one hand, the thermal conditions would be Improved and. on the other hand, 
the operation of scientific apparatus would not be affected by the rotation. 
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RIGHT OF THE INTERRANETARY STATION 

Problsms associatsd with tht orientation and radio eonnunieation 
with the automatic interplanetary station set up special requirements as to 
the trajectory of its flight* 

As it has been stated previously, the initial basis for normal 
operation of thi. orientation system is the condition that the moon, the 
station and the sun would be located approximately on the same straight 
line at the time this system begins to function. Moreover, at this time the 
station should be within the range of distances mentioned in the preceding 
section* 

Due to the great volume of information broadcast from the Inter** 
planetary station to the earth, the trajectory of the flight had to be such 
as to permit the ground receiving stations, disposed over the territory of 
the U*S*S*R*, to obtain the maximum amount of information during the very 
first revolution and, particularly, at short distances from the surface of 
the earth* * 

It was also quite desirable, for purposes of scientific investiga- 
tions, to obtain a trajectory which would assure the flight of the inter- 
planetary station through space over a sufficiently long period of time* 

The investigations have shown that these requirements can be sat- 
isfied to the utmost, if the gravitational force of the moon is utilized in 
constructing the orbit of the station* In order to secure an orbit of the 
station of required characteristics, it is necessary that the gravitational 
force of the moon would be quite definite as to magnitude as well as to di- 
rection* The moon can appreciably affoct the flight of the station only 
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In that case when its gravitational force 


is sufficiently 


high. To achieve this, the station must pass within close range of the 
■won. In order to change the directional characteristics of the orbit, 
the station nust pass on a quite definite side of the moon. To be more 
exact, the direction of the effect of lunar gravitation is determined by 
the inclination of the plane of the station orbit with respect to the plane 
of lunar orbit in the selenle-centric movement. 

In order to fly around the moon and return to the earth, the 
velocity of the initial acceleration must be somewhat less than the so- 
called secondary cosmic or parabolic velocity, which at the surface of the 
earth is equal to 11.2 kllometers/sec. Furthermore, the flight around the 


moon and back to the earth may have different types of trajectories^ 

If the trajectory of the flight passes at distances of several tens 
of thousands of kilometers from the moon, the influence of the moon would be 
relatively small and the motion with respect to the earth would occur along 
the trajectory approximating an ellipses with its focal point In the center 


of the earth. However, the distant flight around the moon, at the distance 
of several tens of thousands of kilometers from it, have a number of impor- 
tant Short comings. A direct investigation of cosmic space in the Immediate 
vicinity of the moon is impossible when the flight is at great distances 
from the moon. When a rocket is launched in the northern hemisphere of the 
earth, the return flight occurs on the side of the southern hemisphere, which 
hinders observations and reception of scientific information by the stations 
located in the northern hemisphere. During the return flight, the motion near 
the earth occurs beyond the visibility of the northern hemisphere and, there- 
fore, near the earth the radio communication becomes impossible. When 
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returning to the earth, the rocket enters the dense layers of the atmos- 
phere and burns out, that is the flight ends after the first revolution* 

The utiliration of directional effect of lunar gravitation, when 

the rocket passes close to the moon, in constructing the orbit of 

the automatic interplanetary station made it possible to secure an orbit 

devoid of shortcomings inherent in trajectories of a distant flight around 

the moon* The trajectory of the flight of the automatic interplanetary 

station passed at the distance of 7,900 kilometers from the center of the 

moon and was chosen so that at the moment of maximum approach the station 

would be south of the moon* Due to gravitational forces of the moon, the 
the 

trajectory of/automatic station was deflected to the north, which is in 
accordance with calculations* This deflection was so appreciable that the 
return flight to the earth occurred on the side of the northern hemisphere* 
Furthermore, after the station liicame close to the moon, the maximum alti- 
tude of the station above the horizon with respect to observation points 
located in the *nor them hemisphere, increased more each day* Accordingly, 
tho time intervals, during which the direct communication with the automatic 
station was possible, also decreased. When the automatic station approached 
the earth, it could be observed In the northern hemisphere as a star that 
does not set* 

When returning to 'the earth, the station did not enter the atmos- 
phere during the first revolution and did not burn out but passed at the 
distance of 47,500 kllomelers from the center of the earth forming a long 
elongated orbit, the shapo of w'nich approximnles that of ellipse. The 
greatest distance from the slot ion to the earth was 4po,000 kilometers. 
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Iht flight of th. IntorpUnotarv ttatlor. near the earth occurred 
at such great distance, from it. surface that the deceleration effect, due to 
■.tmo.oh.rlc resutance. ... absent. Therefor., If the motion occurred only 
. due to the action of gravitational force of the earth, th. automatic station 
wold become a ..t.lllte of th. earth with infinitely long life. 

Ho«ver. In reality, th. life of the station Is limited. Du, to 
perturbing effect of solar gravitation, the closest distance of the orbit 
from the earth, th, height of the orbit perigee, gradually decreases. There- 
fore. having mad. several revolutions, during on. of It. return flight to th. 

..rth th. station .111 enter the dense layers of the atmosphere and that .111 
•nd its exlstenc#.' 

A decrease In the altitude of the perigee .,t.r on. revolution de- 
pend. upon th. Sira Of th. orbit and, particularly, upon th. altitude of the 
Apogee, that la upon th. greatest distance of th, orbit from th. earth. It 
•bruptly Increases „ the altitude of the apog,. i. ,„cr...l„g. Therefore, 
.hen making a choice for th. trajectory of interplanetary station It I. 
neoessary to strive to have the altitude of the apogee .. .mall pp..,ble 
end not exceeding the distance from th. earth to the moon by much. It 1. 

. 1.0 necesaary that th. altitude of th. perigee during the first revolution' 
ooold be as high as possible. Upon th. degree of satisfying both of these 

given regulrements depend, the total number of revolution, of th. autometlc 
Station around the earth and its life. 

"'• Influence of the moon Is not limited to that effect .hich she 
ha. during th, period of the first approach. Turbulences of ,h, orbit of 
the station caused by gravitation of the moon do not have the regularity of 
turbulences produced by gravitation of the sun and to a gr-ater measure 
depend upon the circling period of the station ar- und to. earth. Th, influence 
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of the J e SW t may turn out to be important, if during one of the revolutions 
the trajectory of the automatic station again will pass sufficiently close 
•to the moon. In this case, the rapprochement of the station and the moon 
««ould occur approximately at the same ooint of the lunar orbit as during the 
first time. The nature of movement of the station, however, may be essentially 
different. If the Interplanetary station passes near the moon on its south side, 
that is the rapprochement is of the same type as the first one, the number 
of revolutions and also the life of the station will be drastically increased 
with retaining the principal property of Its trajectory! approach to the 
earth from the side of northern hemisphere. If it would pass on the north 
side, the altitude, of the perigee of the orbit would be decreased and in the 
case of sufficiently high perturbance an impact with the earth may occur during 
the closest return to it. 

During those turns of the orbit, when the rapproehnent with the moon 

is not sufficiently close, the moon, nevertheless, has a certain Influence on 

the movement of the station. Although the gravitational force of the moon In 
♦ 

this case Is very small, it noticeably affects the movement of the automatic 
station, acting upon a considerable number of turns of trajectory, causing a 
decrease in the altitude of perigee and the orbiting life of the station. 

The picture of the movement of automatic interplanetary station 
exposed to simultaneously acting gravitational forces of the earth, moon, and 
the sun, Is very complex. The nature of passing near the moon during the 
first rapprochement determines the further movement of the interplanetary sta- 
tion. 

Since the movement of the interplanetary ststion is not corrected 
during the flight and its entire flight fin the final analyses] is determined 
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by th.e parameters of the motion at the end of the Initial acceleration 
(basically by the ma gnitude an d direction of velocity), It is clear that 
to secure the ^abovej d^scribe^tra Jectory of the Interplanetary stationj^ 


by having an extremaly praclsa guidance ayatam of the rocket 
vehicle during its initial acceleration. 

Let us assume that the plane Is drawn through the center of the 
moon perpendicular to the line between the earth and the moon. This plane 
we shall can the picture plane. Peculiarities of the trajectory »lth 
respect to the moon may be characterized by the position of points of Inter- 
Section of the trajectory with the picture plane. 

Calculations indicate that when the point of intersection of the 
trajectory and picture plane deviates from the nominal position by 
1,000 kilometers, the minimum distance of the station from the earth, at the 
end of the first revolution, may change by five to 10,000 kilometers and 
the time of return flight^to the earth by 10 to 14 hours. 

On the whole, w'satisf^ll of the requirements set up for the 
trajectory of the flight around the moon, it is possible to have greater 


deviations from the calculated position o^e point of intersection of the 
l.o^ectory ijith the above indicated plane^Jj^ the case of hitting the moon, 
v'Mch v,as done by the second Soviet cosmic rocke^nevertheUss the requlre- 

acceie^U^^^e^yh Just as 

rigld7\^This is basically due to the fact that In the case of elliptical 

©TTors in 

tia.ectories of the flight around the moo;^7“the magnitude of^elocity at 
tov end of the initial acceleration could cause deviations of the’ point of 
Intersection of the trajectory with the picture plane, which deviations 

srs three to four times as great as in the case of hyperbolic trajectories 
w’!ich. are feasible for hitting the moon. 
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Vihen the orbit of the statiori passes close to the mr>on, its pf'itur- 
batiy®^ action appreciably rna9nifie?V^MHlMMMmB[i^ of deviation of pararn” 


eters of motion at the end of initial acceleration from their calculated 


values^upon the nature of motion of the station during its return flight to 


the earth after rounding the moon. Therefore, even small errors in deter- 
mination of these oarameters lead to important errors In calculating the 
characteristics of motion of the interplanetary station during its return 
flight to the earth. 

At the same time, in order to secure a reliable radio communication 
between the interplanetary station and ground observation stations it is 


necessary^to know wit h sufficient accuracy the alteration of characterisUcs 

A 



of motion of theV? 


II IX If 

measurement taking p ei iuc 




on occurring with time. This is needed in order 

calculate with regu^^red predion thll aaitaar ^ ^ 

lalota and also for determination of time for switching on the transmitting 
devices aboard the station. This circumstance requires that the trajectory 
of the interplanetary station be measured systematically, and that the data 
be processed and characteristics of the motion of the station be adjusted 
prior to its approach to the moon as well as after it flies around the moon. 

The influence of the sun and the moon on the evolution of the orbit of inter- 
planetary station, during its further flight, also require constant measure- 
ment and correction of characteristics of motion of the station. 

The above enumerated circumstances Impose important requii' men's on 
the operation of the automatic ground system intended for mea<;urin'^ th-! pir im- 
oters of the trajectory of interplanetary station, predicting its motion liy 
calculations, cnlcul- tion of rC'~ar plots ^ observation a. 




3nd IT!'' a 'ur nt tnk 5 ng 
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stitions, calculation of the time for switching on the transmitters 

aboard the interplanetary station during its entire flight around the 
earth. 

The ground system comprises radio stations that measure 

the range, angular parameters and radi^veloclty of an object, stations 
that receive telemetered information, automatic communicaticn lines be- 
tween the stations which take measurements and coordinating-computation 
center, which in turn is connected with ground stations which give coiimands 
for switching on the transmitters aboard the automatic interplanetary sta- 
tion. 

The command radio line made it possible to switch on the means of 
radio communication at definite time inter v|ls correspond! ng^avorable condi- 
tions for radio communication between th^stTt^n-radios and ground stations 
located on the territory of the Soviet Union. The duration and the time of 
switching on radio communication were determined by the operating conditions 
of the apparatus carried aboard the station, by the need for carrying out tra- 
jectory measurements for correcting the characteristics and prediction of motion 
of the Interplanetary station and also by the conditions of normal power supply 
of devices carried aboard the station. 

The drta on the position of the interplanetary station at the time 
of taking photographs, whichhave been established as a result of processing 
trajectory measurements, and which are needed for turning in the discovered 
objects on the far side of the moon to thp selenographic coordinate orld, are 
shown in the table. 

Tentative processing of trajectory measurements at the first revo- 
lution of the orbit made it possible to establish that the automatic station 
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will be in orbit the end of March, 1960, end trill Mice U reeolutlone 
around the earth. 

PHOTOGRAPHIWG AND TRANSMISSION OP IIMGES 

In the course of developing the syste* of inatruMnte for taking 
photographs and transmitting Images of the far tide of the moon from the 
automatic interplanetary station, the photo-television system has been enveloped 
which has made it possible to obtain half-tone photographs of sufficient clarity 
Slid to transmit them through distances measured in twmdrads of thousands of 
kilometers. 

The photo-television apparatus installed in the interplanetary 
station had the following basic components! the photo esMra with two objec- 
tives! a smafl device for automatic developMnt and fixing of the fllmi a 
small electron-ray tubei a photo-electric multiplier of high stabllityt an: 
electronic system with amplifiers and scanning devices! a system of automation 
and programming. 

The design of photo-television apparatus assured its efficiency 
under complex conditions of space flight! it assured the safety of photo 
materials under conditions of harmful action of cosmic radiation, the normal 
operation of the unit for processing photo materials and also operation of 
other instrument systems under conditions of weightlessness. 

For super long rany transmission of images by a radio transmitter 
of quite low power, the ^eloeity-)of transadlssion of images was used which was 
10,000 times as slow as'^hi^ransmisslon ^e*ee+t^ of standard television 
broadcasting centers. 
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Whan photographing the far slda of the moon for the first time, 

It. was desirable to photographes laxge/portion of Its unexplored surface 
.8 possible. This necessitated teking photograph, of a illuminated 

disc, a contrast of which la always considerably lower than In oblique Illu- 
mination which creates shadows of the relief and details. In order to have 
better transmission of a low-contrast photograph, an automatic control df the 

contrast of transmitted image was provided for In the photo-televlslon 
apparatus. 

objectives with focal distance. 

of 200 and 500 millimeters with relative epertures of lt5.6 and li9.5. 

The ^^tlve with the focal distance of 200 millimeters produced 
an image of the^lunar dlsc |ro wp l >e»i l y In mU sd t i ra diuui^ The objective 

with focal ^dl st ance of 500 mm produced a large-scale image of a portion of the 
lunar dlscvT* 

Photographs were taken on a special 35 mm film that could be processed 
at high temperature. 

fhoto9r«ph» were taken with erposure time altered autoieatlcally, 
in order to obtain ^gattvee of tha n>at appropriate danelty. Photographing 
laatad for about 40 ,lm,tet. During thla tie. many photographa of the far 
side of the moon were taken. 

The entire process of photographing and processing of the film was 
made automatically In accordance with preset program. 

In order. to prevent the film from becoming cloudy due to the action 
of cosmic radiation, a special protection was provided for which was chosen 
on the basis of Investigations carried out with the aid of Soviet artiflcl.l 
satellites and cosmic rocksts. 
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Aft«r th« film »>a axpoiad, It <nt trinanlttotl into • small da- 
vUo for automatic pncatsln,, ahara It aaa davalopad, drtad and flxad. 

After thet» the film was placed in a special aMaabe* f ■ 
and prepared for transmission* 

Photographs of the moon were transmitted when the coomiand was 
given from the earth. These commands switched on the power of television 
apparatus of the station, the running of the film and also connected the 
television apparatus to the transmitters of the station. 

Coordination and control of operations of all components includ- 
ing electronic systems, optical, mechanical and photo-chemical Instruments, 
were accomplished by the system of automation and programing. 

In order to convert the image ’“^^JJ^ttlve into electrical slg- 
nsls, the msMMMM^ransparencir^as mme*^slmilar to tbm^thod «Milm«^ 
used by television centers for transmitting movies t a small electron-ray 
tube with high resolving capacity created a bright luminous spot, which 
by means of an optical system was projected onto the film. The light, which 
passed through the film, entered the photoelectric multiplier which converted 
the light signal IntoAlectrical signal. 

Ihs light spot on the screen of the electron-ray tube moved coinci- 
dental with electric control signals produced bya special scanning system. 

The dimensional illumindus spdt moved uniformly across the film from one edge 
to another and on reaching the latter quickly returned to its initial posi- 
tion and again resumed its uniform movement across the film. This assured 
-line" scanning of the image. The film itself was slowly drawn past the elec- 
tron-ray tube, which assured -frame- scanning. 
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■»» >ihlch p>M*t from th* tUetron-ray tuba 

throu^ th. film into photoalaotrlc multlpllar. 1. d.t.r.i„«, by tn. 

•Jty of th. n.,.tlv. .t th. point at .rt>lch th, .pot of light 1. pr.a.nt. 

»..n th. apot mov., ov.r th. n.,.tlv.. th. ..para, m th. photoalactrlc 

~ltlpu.t 1. altars. In ..oordanc. .1th th. r.,«,.rlty of than., m th. 

Cnslty Of th. 1... .ton, th. im., thu., „ .tocUloal of Ima,.-. 

Miloh toptoduc. th. raguurlty of than., m th. dan.lty of nagatlv. .ton, 

th. .oannln, llna. 1. cra.tad at th. output of th. photo.l«trlo multlpltor. 
Th. Ima. „„ 

narrow-bond stabllirad amplifier. 

In .. much .. th. .vara, dan.lty of th. n,<^tlv. and th, contrh.t 
of th. !«.„ „r. not kno.n In advanc, th, ampllftor «a. provldad ,1th . 
d«lc. for automatic adjuatmant i*lch .a.ur.d that th. Influanc. of chan,.. 

In th. .V,,.,. danalty of th. n.,.tlv. on th. output .l,n.l ... cpanaatod 
for. Ih. totomatlc .dju.tm.nt of brlghtn... of th. .toctroMay tuU. co.^ 
panaating for changaa In contrast, was also provided. 

Toat aymbol. had bwn pr.vlou.ly photo,r.ph«l on th, film, .o„ of 
th.m war. d.v.top,d on th. ground and aom. davalop^l .board th. station .h.n 
procaln, th. from.. t.k.n of th. far aid. of th. moon. Ih... .y.*ol. «r. 
tranamlttod to th, ..rth and provldad .n opportunity for chocking th. proc... 
of photography, procalng and tranaml.slon of Imag... 

T« mothoda of tranmsl.alon of th. lug.. „r. provldad for,*,, 

.icr tranamlaaion at tong ran,., and . mor. rapid .t cloa. dl.tanc.a, .h.n 
approaching the earth. 

Ih. numbar of im.. Into rt,lch th. Image r.«,lv.d could chang. , 
Oopondln, upon th. choaan method of tranamlaaion. Th. maximum number of 
lines reached 1,000 per one frame., ^ 
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^ Transmitting and receiving scanning 
by method which assured high level 


'**• synchronized 



of ln.tru«.nt.. ^ r.lUbUlty 

Th. Which wc. 

Mon Of o.a,o ,i,„a.. Co™..„d Which cootcou^i th. op,„tio„. 

instoowont. the elation. to.nanittad the di„ctio„ -oaoth- 

.uto^ic intorpianaurv .tation-. r.l„..i.„ 

oHoinad by aoiantific in.to-.nt., and .i,na.. foo ,, 

^ on of the station Itself were transmitted In the direction "automatic 
P anatary .tation-aarth". Ground a<)ui|aant coaipriaad powrftii radio 
trananittar., highly .an.ltlva racalvara, racording aoparatu. and alao ra- 
coivin, and tr.nanittin, antann. aytana. R.dio .,ui-.„t aboard tha auto- 

«tlc ‘"‘•'^■•"•^«ion^c«^£j,i„.„„ r,c.iv.ng and antannaa 
systems and also^command and 

««togr,ph. Of th, „on „r, trananittad fro. tha auto-tic inter. 
Planotan, atation ovar a radio c.™.nic.tion iin, which at th, ti» waa 
uaad for -a.urlng th, para-tar. of -tion of tha atation itaalf. 

Tranactaalon of photograph, of th. -on and other function, of th, 

ct!i hy -an, „ 

" ««• contraat to pui..- oaciii.tion). 

T‘ »"• 


ha. baan don. for th, flrat tl- and -d^poaalbla to 
...pra a raii.bie radio co»„„ic,tio„ within -ri-a, rang,, and withtha iaaat 
eonauaiption of anargy aboard the atation. 

AU tha aoparatu. of tha radio conaunlcatlon lln. aboard tha atation 
a. wail a. at ground atation. war. doubled in order to Icprova th, rallablllty 
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of oonwnicatlon. If „ fh, ,i„ttontc dtvics aboard the station ,«re 

to braak down or If it. aervlcabillty «,r. erhaustad. It could be replaced 

by a standby device by transmitting an appropriate command from the ground 
control station. 


The tot.1 volume of .cientlflc information transmitted over the 
radio communication line, including the photographs of the moon, many times 
exceeded the volume of Information tranmeltted by the first and second Soviet 
cosmic rockets. Ihi. necessitated the us. of the most effective methods for 
receiving photographs and for tranmnittlng signal, over the radio communica- 
tion line. Ihes, method, assured the minimum consumption of energy of power 
sources aboard the a+atlon. 

Smalconductor., ferrites, and other modern component, and materials 
ware used in-the electronic eppar.tu. carried by the station. Particular 

•nb Wight of device, which mU, 


it possible to increase the weight and volume, intended for source, of elec- 
trical power. Du. to consideration, of saving the electric power, the power 
of radio transmitters carried by the station were limited to several watts. 

An idea o.f difficulties which are encountered in trying to assure 
a reliable radio comaunlc.t lon jdth the In^lanetary atutomatlc station may 
be gained the radio 


transmitter of the station kTtecelved by the ground receiving sysl^ 

In order to maintain tke communication with station, uninter- 
rupted by its rotation, the antennas on the | ^ the sig- 

nals uniformly in all directions so that the; 


nr 

^*eas per unit 


^f surface w^d be^roxlmately equal for all points on an Imaginary sphere 
im ^ cente^l ^ wh f sh the station 
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Th. ground r.ctlvlng-.nttnni tuMlveo a fraction of radiating 

datermlnad by the ratio o^ affactlva area of th, racalv- 
Ing antenna to the surface of th, sphere*© radius equal to 

the distance free, the Interplanetary station to the receiving point. In 
order to increase th, effective area of th, antenna for racelvlng signal, 
from th. Interplanetary station, large receiving antennas mere used. 

However, even In this case * 4^4 maximum qiatanc. of the 
^Interpl anetary station f rom the earth, ttg i gwl^i^ rtlo. of the radla 

* 100 mllllo/r«mec a, *,,11 „ the average 

r.c.lv«l by a standard television receiver, ^ch -jk signal, may be ra- 
ceiv«d only by very sensitive receivers 


^ h o A s i eww ne t eei 

The- 


The- mtA /h^ 
tim siif»iMM» bv tak 


se 



mini— by taking a number of special meaaurea. 


lU 

tpi^o ^ground receiving unit wee# reduced 



The level to which the rate of Information transmission can be reduced depend, 
upon th. method chosen tor transmission and recaption of radio signals. 

In the radio communication line such methods of processing and 
transmitting signals were used aboard the station and at ground receiving 

points which reduced level of noise, to a maximum dagree but retained the 
permissible rate of transmission. 

An economical 


^ aboard the station, th^ 

availability of a radio coma«.nlc,tlon 

““ I »hu ua.im Especial receiving antennas on 

.the ground, highly sensitive receiving systems, th, 


Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0 


r, - Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0 
• I iw vw vu d f jn b or xne 

Hidden Side of the Moon 


-23- 


method, o, processing and transmitting signals. possible 

to assure reliable radio co-unicaticn .itb the automatic interplanetary 
station, uninterrupted operation of the command radio line and the system- 
atic transmission of photographs of the moon and telemetering information. 

Iha signals of the photographs of the moon «re received on the 
ground by special systems for recording televised Images on film, by tape 
recorders .ith highly stable velocity of the magnetic tape, by shiatrons 
(electron.r.ay tubes with screen that retain, image, for . Ion, period of 
time) and by open recording apparatus r«u>rdlng Images on electro- 
chemlcel paper. Information obtained by .11 types of recording was u.«i 
In studies of the fer side of the moon. 

With the eld of radio-television apparatus, installed aboard the 
automatic Interplanetary station, photograhs were transmitted at various 
distance, all the way to 470,000 kilometers. This experimentally confirm, 
the possibility of transmitting half-tone pictures of groat clarity through 
space to super-long distance, without appreciable specific distortion, 
occurring during the process of propagation of radio waves. 

. • ‘ THE FAR SIDE OF THE MOON 

The period of the rotation of the moon about its axes corresnonds 
to the period of its rotation around the earth. For this reason, one and 
the same side of the moon Is always facing the earth. During the very dis- 
tant past, millions of year, ago, the moon rotated about its axes with 
greater speed than now, making on. revolution in several hours. 
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• sun ,„d th, 

rotation about its axes to 27,32 days. 

pu.d t!" ‘r -p* «« CO,. 

. s d. of th. n»on Which f.c. th. „rth. B.,Io„„^ ^th th. v.ry 

»t d„w,„, 0, th. tH... ,.p. „„ 

•nr c,.d o, th. ,„d ..thod. Of obcrvotlon t.co,l„, 

. precnt tl.». ,.p. .v.ll.hl.upon which t.„. of thou.ood, of rl„, 
,ount.l„,. „at.r., ... p,ptt.d, no,..,.. ^„„t.l„ 

ion.. .Oil. Which ... c,ii.d ..... „.ch. Of f.„t..tic .hop.. .„d „t.«.o„. 

Other details of lunar surface. 

Th. p..s,„c. of th. «,-c,ll,d itb..tions of th. «,on, that is 
potiodlc ..cillatlon. of th. ,oon ^SSTiU cnt,., which ... vi.lbl. fo. 
t.r...txi,l obcn,.., ..d, it poaclbi, to Inveatigat. and ,.p „ p,. ..pt 
su.f.C8. Son. luna. fonnatlon. ... locatad at th, v..y .dp, of th. 

vislbi. disc. So™ Of th... , oration. ... v,..hl. only wh.n th, llb.atlon. 

of the moon are favorable. All nf -fhae. 

11 of these edge zones were mapped with some 

distortions caused by perspective. 

Th. tl™ chosen fo. photography, .ilowad th. auto^ailc int..- 

P.an.t..y .t.tion to photog..ph th. g...t.. p..t of th. hidden .o.f.c. of 
th. ™on and a .,.11 .... 

praph. w... taun. th. di.c of th. ™on. .l™.t co™i.t.ly iUcin.t.d by 
th. .un, wa., facing th. .tatlon. g„d,. th... condition, of ill„„, nation 
Of th. luna. .„.fa.., n. fo^ation. do not cast .hadow. a„d c.rtaln data... 
bocc. undlatinguishabl.. ^otog.aph. of that a... of the ™on. which 1, 
visible from the earth, made it possible to (iiTlj^fthe objects located on 
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the hidden side of the noon with already known objecta and to d t 

their selenographlc coordinates. In the h. «^termlne 

®®* the photograph the hn,.r„^ 
the visible and hidden parts of th 

pert, of the noon U Indicated with a broken line 

non, objects, the photographs of which were taken f 

Planetary station and which are visible fron the earth th 

- - crises, the .dge Sea. Snyth Sea. part of the So:. SeT :r"‘ 

Ihese seas, located at the very edge of the 
Iron, the earth, appear to " 

PePspectlve. C trV ^ - - 

tPPPaP^a. laken Ion : I tZV^?* - 

the visible edge of the 1“’' 
ty the perspective. " “ 

la ppaer::;;::?""' . 

part, are very few. Great ''‘'‘tie 

lal regions stand out sharply:'"'’ *" 

•• - - •“ 

-pa sea. Snyth Sea and South L tV" =- - 

pan Of the southern See Is locat ‘ 

is located on the far «^ 4 r^« ^.u 

Its boundaries have Irregular, wavy shapes. ' 

wlTl" “■ - >■• ■ - 

Cn the southern side a nountalnous region protrudes Into It a 

considerable section Of Snyth Sea extends “^a Into It. A 

^ extenos over thp 

The Edge Sea has an elongated ,h 

Pnsated shape and an Indentation In the direction 
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opposite to that of the Sea of Crises* Just as Smyth Sea^ it extends to 
the hidden side of the moon. Humboldt Sea has a peculiar pear-like shape. 

The entire region, adjacent td the western edge of the far side 
of the moon, has a reflective power intermediate between the mountainous 
regions and the seas. As to the reflecting powers it is similar to the 
region of the moon located between the crater of Tycho, Crater of Batavius 
and Sea of Nectar. 

To the southeast by south from Humboldt Sea, along the boundary 
of the above mentioned region, there is a mountain chain the total length 
of which exceeds 2,000 kilometers. It crosses the equator and extends into 
the southern heml sphere .^|[ ^eyond the mountain chainj apparently stretches^ 
^^^ e^^cwtinental shiel d^wlth hlgheirre flectin g powe|^ 

The ^atery^ea, dbout 300 kilometers in diameter, is located in 

« 

the region between *20 and -^ao degrees latitude and ‘»140 and <»160 degrees 
longitude. The southern part of this sea terminates with a bay. A large ‘ 

crater, the diameter of which exceeds 100 kilometers, which has a dark bot- 
tom and bright central elevation surrounded by a light wide ridge, is lo- 
cated in the southern hemisphere in the region the coordinates of which 
are -30 degrees latitude and ♦130 degrees longitude* 

To the east of previously mentioned mountain chain, in the vicin- 
ity of +30 degrees northern latitude, there is a group of four craters of 
average dimensions, the largest of which has a diameter of about 70 kilometers 
There is an Isolated crater, of a round shape, through the southwest of this 
group in the region of +10 degrees latitude and +110 degrees longitude. Two 
regions with drastically reduced reflecting ocwer are located in the southern 
hemisphere near the western edge. 
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Hidden *!’• 

Hlddsn Sid. of th. Moon 


tho photographs .ho. ..p„,te r.o, , 

,nd d.cr..,.d r.n.cti„, po.... 

.• * powers and numerous fin* »* 

^ POdslbl. to d.t.r™i„. ih. „Jo, Of th... detail, th.ir h 
•Ion. by ..rio„. .tody of aii photograph.. ’ 

The fact that for the first tlm* i* 

of the far aide of the lunar a f televise images 

the lunar surface from the interplanetary st.fi 

Of Planets of our solar system. 


25X1 
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figure I, 


^«c. I. AaTOMATMMCCMAH MEWnflAHtTMAA CTAHUmIi 
HA MOHTAWHOR T.i„R<He (Oororpa^H" i 


AUTTflATIC INTER PLAMETAny STATION 
OH THE ASSB!DLY CARRIACB 
(Photograph) 
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PXOm 2* OWBRAL ¥IE» OP THE AUTOMATIC INTERPLANETARY 
STATION (SehoMtic Drawing) 

1 - port for photo eaaaraat 2 - notor of tho orlontatlon ayataaii 
3 - aolar tranaducorf 4 - aoetions of solar battoryi 5 - shuttora 
of tho host rogulatlng ayatoai 6 - hast acroonai 7 - antannaai 
B - aclontlflc Instnaaonta. 
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nCURE 3. 


- R=.itIon of th. ««„ ,t Lunching tlmo. 
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FIGUaS 4. FLIGHT TflAJBCtCRY C? IHg I N TEA PI AN FT Aft Y STATION 

a) View from tha alda of tha point of spring equinox 

1 - tha moon 2 - orbit plane of tha moon 3 - tha earth 4 - equator 
5 - rotation axis of tha aarth 

b) Projected onto tha plana of the earth equator 

U Position of tha automatic Interplanetary station m and of the moon Q at 
0 hours Intarnatlj^nca time (3i00 Moscow time) on each day from the time of 
launching to 1959., 

2. Direction to the point of spring equinox. 

3. The aarth. 

4. Taking photographs of tha far side of the moon, 

3. Direction of solar rays during photographing, 

6. Orbit of the moon. 
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' fiotographing 
Started 

10-7-59 

3Qm 

65,200 

16.9° 

117.6' 

Photographing 

Ended 

10-7-59 

7^ lo" 

68,400 

17.3° 

117.1' 
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riaURE 5* POSTTIOM OP THE AUTOMATIC IMTERPLAMBTAinr 
STATXOll IN SPAGB HHOI PHOIOGRAPHS OP THE 
PAH SIDE OP THE MOON VERB TAKEN (An«M 
Indlcato th« dirtctlon of tolar rtya) 
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FXOtAI 6. A mOTOGRAPH OP THE FAR SIDE OP THE 
XXm TAKEN FROM THE AUTOMATIC IIITER** 
PLAHBTARY STATION. 
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nCWI 7. A PHOTOGRAPH OP THE PAR STDS OP THE lOOR 
TAKER FROM THE AUTOMAnC INTERPLARETAIIT 
STAHOR 
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First Photograph* of tho 
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Caption fort 


FIGURI 8. LOCAHON OF OBJECTS OR THB FAR 8XDI OP THE 
MDOR RIFEALED ST PRILIMIRARY PROCESSING OF 
PHOTOGRAPHS TAKEN FROM THE AUTOMATIC INTER- 
PLANETARY STATION I 


!• Naaaott Soat a largo orator aoa 900 kn In dlaaiotor* 

2* lay of Astronauts In Moaeow Soa* 

3« Contlraiatlon of South 80a on tho far oldo of tho awon* 
4. Tololkovskly Cratott a orator vlth a oontral olovatlon* 
!• LoaHinooov Crator, a orator with a oontral olovatlon* 

$• Jollet-Curlo Crator* 

7* Mountain Rld|po Sovotokiy* 

8 . Droon Ibo ^SB^MHlity). 


Solid lino intoraootlnf tho oyotoai la lunar oguatori dotlod lino 
is tho boundary bo t woon tho vlslblo and invlslblo oootions of tho a»on. 
Cbjocta doflnitoly dotamlnod by tho prollnlnary procossing aro elrclod 
with 0 solid linot objoota tho ohapoa of which no^ vorlfloation aro clrolod 
with a dottod linoi objoets tho olaoaifieatlon of which la being worifl^Mk 
tho /^btoinod lrtiotoyrapho of othor aroaso nro being prooosood fbrthor. ^ 

Ronan nuaMrals doolgnato objoota on tho vlslblo sldo of tho nooni 

I* Nurtoldt Soa. 

XX* Tho Soa of Criooo* 

III* Tho Sdgo 8oa» which oontinuos on tho far aid* of tho noon. 

IV. Tho Soa of Novo*. 

Y« Sayth Soa* which oontinuoo on tho far oldo of tho noon* 

YI* Tho Soa of ForUli t y»^oec*<^<Cit;:fco) 
vn* South SoSf which eontrnuoo on tho far sido of tho noon* 


Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0 



